
 1

 

 
 

 
 

1  2 3 
 

1 657-8501 1-1  
E-mail: 173t124t@stu.kobe-u.ac.jp 

2 657-8501 1-1  
E-mail: iryo@kobe-u.ac.jp 

3 980-8579 6-6-06   
E-mail:kuwahara@plan.civil.tohoku.ac.jp  

 

2
CTM

 

     Key Words : information transmission, gridlock 
 
 

1.  
 

1)

2, 3)

 

4)

  

Daganzo 5)

Mahmassani et al.6)

 

7)

8)

 

第 57 回土木計画学研究発表会・講演集54-13



 2

1

 

 

1
2

3
4  

 
2.  
 
(1)  

 Daganzo9, 10) Cell Transmission 
Model CTM

1 CTM 1  
OD (O1 D1) (O2 D2)

2 2 2
O1x O1y O2x O2y

x1 x4 y1 y4

O1 O1y
y4 y1 y2 D1 O1

O1x x4 x1 x2

 D1   

 

1 CTM

 
 

M
x y

O1x O1y O2x O2y
M 11)

M
 

p T (min)

t 
(min)

k  (min)  

T p
d (min)

T p t < d

  
1 ( /min)

t max= 100 (min) OD O1 D1  = O2 D2 = 60
k = 4 (min) O1

Tb  = 8 (min)
Ts  = 4  (min)   

 
(2)  

 

(km) 1

(min) 1

q-k ( )

o1x o1y o2x o2y BN

1

y o2x o2y BN

第 57 回土木計画学研究発表会・講演集



 3

2

 
3

 
2 q-k

3 OD (O1 D1) (O2 D2) q = 1500 
( /h) A D 4

B D
 = 500 ( /h) O1

A B C D
D1 O2

C D A B D2

O1 A
D B C

 
O1

 
a) Step.1 

B 1500 ( /h)
 

b) Step.2 
B C  = 500 (

/h) A  = (q- ) =1000 ( /h)
 

c) Step.3 
A M

O1

M D (1-M)
 

M = 0.5 (1-M)  = 500 ( /h)

O2 D
 = 500 ( /h)

M < 0.5
(1-M)  > 

M > 0.5 (1-M)  < 

D

0   
M 0.5

CTM

  
 
3.  
 

M d

O1

Tb Ts

pb

x Qx

 
 

(1)  

d  = 0    1.0 M

M = 0.2 0.5 0.8 Tb 

Ts pb Qx 4 5
6 7  

4 5 M = 0.2 0.5
6

pb M = 0.2 pb = 0.2 M = 0.5 pb = 
0.5 M = 0.8 pb 

7 Qx 40 ( )

M = 0.8 t = 23
tmax = 500 M = 0.51

M = 0.8
t = 407

  
 
 

第 57 回土木計画学研究発表会・講演集



 4

 
4 Tb  = 1 d = 0  

 

5 Ts  = 1 d = 0

 

 
6 pb  = 1 d = 0  

 

 
7 x Qx  = 1 d = 0  

 (2)  
M = 0.8  1.0

d

d = 0 5 10 30 50
Tb Ts pb Qx 8

9 10 11  
8 9 11 d

10
d pb  = 1

 
 
(3)  

M = 0.8 d  0.0

  0.5 1.0
Tb Ts pb Qx 

12 13 14 15   0.5 t  
24   1.0 t  23

t

 
 
4.  
 

M = 0.2 0.5 Tb Ts 

40 ( )
M > 0.5

Daganzo2)

6
M = 0.5

Wardrop
pb = 0.5

M = 0.2

 

第 57 回土木計画学研究発表会・講演集



 5

 
8 Tb  = 1 M = 0.8

 

 
9 Ts  = 1 M = 0.8  

 
10 pb  = 1 M = 0.8  

 

11 x Qx  = 1 M = 0.8  

 
12 Tb d = 0 M = 0.8

 

 
13 Ts d = 0 M = 0.8

 
14 pb d = 0 M = 0.8  

 

 

15 x Qx d = 0 M = 0.8

第 57 回土木計画学研究発表会・講演集



 6

M = 0.8
x2 y4

O2x O1y

 
M = d

d

 0.5 1.0

 

 

(S)

26220906

1) Iryo, T.: Day-to-day dynamical model incorporating an explicit descrip-
tion of individuals' information collection behaviour, Transportation Re-
search Part B, Vol. 92, part A, pp. 88-103, 2016. 

2) Daganzo, C. F.: The nature of freeway gridlock and how to prevent it, 
Transportation and Traffic Theory, 1996. 

3) Daganzo, C. F.: Queue spillovers in transportation networks with a route 
choice, Transportation Science Vol. 32, No. 1, pp. 3-11, 1998. 

4) 

Vol. 46, 2012. 
5) Daganzo, C. F.: Urban gridlock: Macroscopic modeling and mitigation 

approaches, Transportation Research Part B, Vol. 41, No. 1, pp. 49-62, 
2007.  

6) Hani S. Mahmassani, Meead Saberi, Ali Zockaie K.: Urban Network 
Gridlock: Theory, Characteristics, and Dynamics, Transportation Re-
search Part C, Vol. 36, pp. 480-497, 2013. 

7) Iryo, T., Yamabe, K. and Asakura, Y.: Dynamics of information genera-
tion and transmissions through a social network in non-recurrent transport 
behaviour, Transportation Research Part C, Vol. 20, No.1, pp. 236-251, 
2012. 

8) 

Vol. 55, 2017. 
9) Daganzo, C. F.: The cell transmission model: a simple dynamic represen-

tation of highway traffic, Transportation Research Part B, Vol. 28, No. 4, 
pp. 269-287, 1994. 

10) Daganzo, C. F.: The cell transmission model part II: network traffic. Trans-
portation Research Part B, Vol. 29, No. 2, pp.79–93, 1995. 

11) 

Vol.48, 2013.  
 

 
 
 

EFFECT OF DELAY IN INFORMATION PROPAGATION ON GRIDLOCK OCCURRENCE 
 

Yuki SAWAMURAO, Takamasa IRYO and Masao KUWAHARA 
 

Information propagation on congestion is considered to be one of the factors that affects driver’s route choice. In the static user 
equilibrium assignment problem, it has not been seriously considered as it is proved that it finally achive equilibrium regardless of 
information propagation. However, under special congestion such as gridlock, there is a possibility that the outflow may suddenly 
decrease even with a slight change in demand. Therefore, in this research, we clarify the influence of information propagation on 
traffic congestion on networks with the possibility of gridlock. Specifically, we build a network of two routes with a structure 
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similar to a roundabout, and compare and analyze the traffic behaviors when the information propagation is delayed and when it 
is not. In order to evaluate queue elongation, traffic flow is expressed using CTM. As a result, we found that it is more difficult for 
gridlock to occur when there is a delay in information propagation. 
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